biological metaphor to describe an approach for conferring resistance to persuasive messages. Through exposing individuals to messages containing a weakened argument against an attitude they hold, it is possible to ''inoculate'' the individuals against future attacks on the attitude (McGuire, 1961a,b; .
To date, a relatively substantial amount of research has been conducted on inoculation theory. The mechanisms behind the inoculation process and several nuances of the theory have been identified and tested (Compton & Pfau, 2005; Szabo & Pfau, 2002) . Further, scholars have investigated inoculation's potential application in health (Pfau & Van Bockern, 1994; Pfau, Van Bockern, & Kang, 1992) , political Pfau & Burgoon, 1988) , educational (Compton & Pfau, 2008) , and commercial contexts (Burgoon, Pfau, & Birk, 1995; Compton & Pfau, 2004) . However, despite two comprehensive narrative reviews of research on inoculation theory (Compton & Pfau, 2005; Szabo & Pfau, 2002) , the complete picture of this theory remains unclear.
This manuscript reports a meta-analysis of research on inoculation theory. Metaanalysis is uniquely suited to address many of the unsettled issues related to both the effects of inoculation and underlying mechanisms of the theory. First, although a fair amount of empirical support exists for the theory (e.g., McGuire, 1961a McGuire, , 1961b McGuire, , 1962 McGuire, , 1966 Pfau, Holbert, Pasha, & Lin, 2000; Pfau et al., 1997 Pfau et al., , 2001a Wood, 2007) , there are also a number of challenges to inoculation theory. Several scholars have rejected inoculation as a cause of resistance (e.g. Cronen & LaFleur, 1977; Tannenbaum, 1966; Tannenbaum, Macaulay, & Norris, 1966; Tannenbaum & Norris, 1965) , others have found inoculation to only work under specific circumstances (e.g., Compton & Pfau, 2004; Crane, 1962; Pryor & Steinfatt, 1978; Sawyer, 1973) , and others reported instances where an inoculation induction was no more effective (or even less effective) than a supportive message induction or a no-message control in promoting resistance (e.g., Adams & Beatty, 1977; Benoit, 1991; Burgoon & Chase, 1973; Burgoon & King, 1974; Farkas & Anderson, 1976; Lessne, 1983; Pashupati, Arpan, & Nikolaev, 2002) . Meta-analysis makes it possible to clarify the inconsistent findings in the body of research on inoculation theory. Through computing an aggregate effect size for research testing inoculation theory, it is possible to conduct a more comprehensive evaluation than any single study. Second, research has revealed several potential moderating variables that have been addressed in recent narrative summaries of inoculation theory (Compton & Pfau, 2005; Szabo & Pfau, 2002 ); yet the overall effects of these moderators are unknown. Specifically, four moderators warrant consideration as they represent core elements of and scope conditions for inoculation theory, including: the optimal amount of the threat used in inoculation messages, the effects of inoculation same versus inoculation different messages, the impact of involvement, and the influence of delay between inoculation messages and attack messages. Examining these potential moderators of the relationship between inoculation and resistance to attitude change makes it possible to determine the conditions under which inoculation theory is most effective.
Inoculation Theory
Background on Inoculation McGuire's (1961a McGuire's ( , 1961b McGuire's ( , 1962 McGuire & Papageorgis, 1962; original conceptualization of inoculation theory suggests that individuals can be inoculated against persuasive attacks on their attitudes in a similar manner to the way individuals can be immunized against a virus. Medical inoculation works by injecting a weakened form of a virus into an individual in order to enable that person to build up resistance to future attacks from that virus. McGuire reasoned that attitudinal resistance can be similarly induced by forewarning an individual of an impending attack on an attitude he or she holds and presenting a weakened argument against the attitude. The weakened argument will, presumably, motivate the individual to develop counterarguments consistent with his or her initial attitude and, thus, strengthen the attitude against future attacks.
Two issues in the evolution of inoculation theory from McGuire's (1961a; McGuire & Papageorgis, 1962) original work to contemporary applications warrant consideration. First, McGuire (1964, p. 201) limited the application of inoculation theory to ''cultural truisms,'' or ''beliefs that are so widely shared within the person's social milieu that he would not have heard them attacked, and indeed, would doubt that an attack were possible.'' Therefore, early inoculation research was conducted on noncontroversial issues, such as the use of X-rays to detect tuberculosis, the advantages of the drug penicillin, and tooth brushing. Although the use of cultural truisms was consistent with the biological analogy, it left unanswered whether inoculation would be successful with topics that were less ''protected'' (Pryor & Steinfatt, 1978; Ullman & Bodaken, 1975) . Content is no longer a boundary condition for inoculation research as numerous studies have applied inoculation theory to controversial topics, including (but not limited to): genetically modified food (Wood, 2007) ; banning handguns, legalizing marijuana, legalizing gambling, restricting television violence (Pfau et al., , 2001a (Pfau et al., , 2001b ; and animal testing (Nabi, 2003) .
A second issue in the evolution of inoculation theory involves the procedure for inoculation. In some of McGuire's (e.g., McGuire & Papageorgis, 1961) early work, participants were given a one-sentence counter-attitudinal argument and asked to write a paragraph refuting it. This approach, which he deemed active refutation, placed the onus of defending their attitude solely on the participants. In other research, McGuire (McGuire & Papageorgis, 1962) included refutations along with the attack message. In this passive refutational approach, participants were no longer solely responsible for developing arguments to defend their attitude. Although McGuire initially expected more active participation in the resistance process to result in larger inoculation effects, the active paradigm was typically less effective. One explanation for the superiority of passive refutations was that it provides content and practice in defending one's attitude as well as placing less cognitive demand on participants. This shift away from McGuire's active refutation approach placed more emphasis on designing effective refutation messages and has been the dominant paradigm since as the vast majority of the research in the past two decades has relied
Research on Inoculation Theory 283 on passive refutation techniques. It is noteworthy that recent inoculation experiments (e.g., Pfau et al., 1997 Pfau et al., , 2001a Pfau et al., , 2001b have revealed support for McGuire's original idea that generating counterarguments increases resistance. As such, characteristics of active inoculation are incorporated to supplement passive refutational procedures; in addition to receiving essays that introduce and refute counter-attitudinal arguments, contemporary inoculation experiments ask participants to counterargue against attack messages.
The Effects of Inoculation on Attitudes
Research on the effects of inoculation theory on attitudes has been reinvigorated in the past two decades. A plethora of experiments have examined inoculation theory in context ranging from politics to health campaigns (for a review, see Compton & Pfau, 2005) . The findings from this body of research, however, are somewhat mixed. A number of recent tests of inoculation theory demonstrates the utility of inoculation treatments for conferring resistance to counter-attitudinal attacks. Participants who received an inoculation treatment were more resistant to subsequent attacks on their attitudes than participants in a no-treatment control condition (e.g., Pfau, Holbert, Zubric, Pasha, & Lin, 2000; Pfau et al., 1997 Pfau et al., , 2001a Wood, 2007) or supportive treatment condition (e.g., McGuire, 1964; Tannenbaum, 1966; Suedfeld & Borrie, 1978) . The supportive treatment involved giving participants a message promoting an attitude they held. Yet, some scholars have found results inconsistent with the theory (e.g. Adams & Beatty, 1977; Benoit, 1991; Burgoon & Chase, 1973; Burgoon & King, 1974; Compton & Pfau, 2004; Crane, 1962; Farkas & Anderson, 1976; Lessne, 1983; Pashupati et al., 2002; Pryor & Steinfatt, 1978; Sawyer, 1973) . In these experiments, inoculation treatments have been shown to be ineffective at conferring resistance.
Given the sometimes inconsistent findings in the scholarship on inoculation theory, it is essential to first evaluate the potential for inoculation to make individuals' attitudes resistant to attack. To this end, the influence of inoculation treatments compared with no-treatment controls or supportive treatments on attitudes was assessed. Although a no-treatment control is more widely used in inoculation research, it could be argued that the use of a supportive treatment represents a more conservative test of the theory. That is, as in inoculation treatments, participants in supportive treatments are exposed to attitude bolstering information; in the inoculation condition, however, the attitude bolstering information is presented along with the threat of an impending attack on one's attitude and arguments against an attitude that one holds. For both control conditions we posit that participants in the inoculation conditions should be more resistant to a counterattitudinal attack than individuals in the control conditions (both supportive and no-treatment conditions). Additionally, we expect supportive treatments to be superior to no-treatment controls. This is consistent with the inoculation metaphor in that taking vitamins (supportive treatment) may not be as effective at preventing the flu as receiving an inoculation, but it is better than nothing. Taken together, the following predictions are offered: H1: Inoculation treatments will confer more resistance than (a) no-treatment controls, and (b) supportive treatments. Further, (c) supportive treatments will confer more resistance than no-treatment controls.
Mechanisms of Inoculation Theory
Recent research on inoculation theory has made several contributions to the basic inoculation model and detailed additional mechanisms responsible for building resistance to persuasion (Compton & Pfau, 2005; Szabo & Pfau, 2002) . In particular, threat, delay, refutational preemption, and involvement have all been identified as key elements related to the process and/or outcomes of inoculation theory. In the following paragraphs, the implications of each of these four factors are explicated. Threat. From the beginning, McGuire (McGuire, 1961a; believed that perceived threat was a central element for creating resistance to persuasive communication. It was assumed that for the inoculation process to be effective, receivers must perceive a threat in order to motivate them to strengthen their current attitudes. The threat component of an inoculation treatment forewarns of an impending persuasive attack, and thus motivates resistance by making salient the potential vulnerability of one's current beliefs to change. Since McGuire's initial inoculation research, additional scholarship has confirmed the indispensable nature of perceived threat. In their review of inoculation research, Compton and Pfau (2005) argued ''inoculation is impossible without threat'' (pp. 100Á101).
Although perceptions of threat are believed to be essential to the inoculation process, the optimal amount of perceived threat desired for inoculation treatments remains one of the unresolved issues in the literature. Although threat has not been a frequently manipulated message variable in experiments of inoculation, scholars have suggested that greater message threat should facilitate more resistance by inducing more perceived threat in receivers. Recently, Pfau et al. (2010) conducted an experiment examining the effects traditional and ''enhanced'' levels of threat on inoculation outcomes. Enhanced threat messages included wording which suggested greater seriousness, relevance, certainty, and immediacy of a potential counterattitudinal attack. They argued that enhanced threat should increase perceived threat and engage danger control processes and therefore increase resistance. Following this line of thinking, it is proposed: H2: Higher levels of perceived threat confer more resistance than lower levels of perceived threat.
Refutational preemption. In addition to threat, the second indispensable element of inoculation messages is the refutational preemption. As specific types of passive refutational approaches, refutational preemptions ''provide specific content that receivers can employ to strengthen attitudes against subsequent change'' (Pfau et al., 1997, p. 188) . Refutational preemptions assist the inoculation process by providing arguments and/or evidence that can be used to refute arguments presented in attitudinal attacks, as well as by giving individuals practice at defending their beliefs through counterarguing (Insko, 1967; Compton & Pfau, 2005; Wyer, 1974) .
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Scholars studying inoculation theory have examined the counterarguing content contained in refutational preemptions, distinguishing between refutational treatments that address either arguments present or not present in subsequent attack messages, labeled refutational same and refutational different treatments respectively.
Research on inoculation theory has demonstrated the utility of both refutational same and refutational different preemptions. However, several researchers have concluded that inoculation works better at promoting resistance when individuals face the same arguments in attack messages as opposed to novel attack arguments (e.g., Anderson & McGuire, 1965; McGuire, 1961a McGuire, , 1961b McGuire & Papageorgis 1962; Pfau & Burgoon, 1988; Pryor & Steinfatt, 1978) , others have reached the opposite conclusion (e.g., Pfau, 1992; Pfau & Burgoon, 1988) , and others have found no significant difference between novel and expected attacks (e.g., Pfau, Kenski, Nitz, & Sorenson, 1990; Wan & Pfau, 2004) . Understanding whether inoculation confers more resistance to novel or expected attack arguments has important implications. For example, knowing that refutation different can generate resistance to novel attacks greatly increases the utility of inoculation as a strategy for conferring resistance; preparing individuals to refute a small number of counterarguments could protect them from a wide range of other counterarguments. Accordingly, the following hypothesis is proposed:
H3: The resistance to persuasion conferred by inoculation treatments will generalize beyond the arguments refuted in those treatments.
Delay between inoculation and attack. A crucial issue for scholars of inoculation theory is the optimal amount of delay between inoculation treatments and subsequent attitude attacks. Initially, McGuire (1964) suggested that a delay was necessary between the inoculation treatment and the attack message in order to provide an individual time to generate arguments to defend their attitude. The necessity of delay is conceptually consistent with the biological analogy as medical inoculations require time for the human body to build up resistance. Several scholars have found support for McGuire's idea that delay enhances resistance (Freedman & Sears, 1965; Hass & Grady, 1975; McGuire, 1964; Petty & Cacioppo, 1979 , 1986 .
Although some scholars found support for the benefits of delay, other researchers have documented that inoculation treatments decay, or lose their effectiveness over time (McGuire, 1962; Pfau, 1997; Pfau et al., 1990; Pryor & Steinfatt, 1978) . This effect has been explained by changes in motivation to defend one's attitudes over the course of time (Insko, 1967) . After receiving the threat component of an inoculation treatment, individuals experience heightened motivation to produce attitudebolstering material and engage in counterarguing, which enhances resistance. However, over time this motivation declines and individuals become susceptible to counterattitudinal attacks.
In the search for the optimal time interval between inoculation treatments and attacks, scholars have successfully conferred resistance with a wide range of delays. Researchers have examined the influence of inoculation messages immediately after administration (e.g., Nabi, 2003) , after a few days (e.g., McGuire, 1966) , or even weeks afterward (e.g., Pfau & Burgoon, 1988) . The ability of inoculation treatments to confer resistance for weeks, and, in some cases, months (Pfau & Van Bockern, 1994) speaks to the robustness of inoculation theory, but it does little to help answer the question of the most advantageous time period to inoculate attitudes. Although there is no consensus on the optimal time interval between treatment and attack, Compton and Pfau's (2004) argument about the tradeoff between motivation and decay suggests a solution. They claim that a curvilinear relationship is likely to exist involving the interval between inoculation treatments and subsequent attacks and the ability of an inoculation message to confer resistance. To examine this issue, the following hypothesis is proposed:
H4: There will be a curvilinear relationship between the time interval from treatment to attack and resistance. Inoculation will be more effective at moderate and less effective at shorter or longer time delays between the inoculation treatment and subsequent attack.
Issue involvement. Issue involvement, or ''the importance or salience of an attitude object for a receiver'' (Pfau et al., 1997, p. 190) , has been argued to play an important role in the inoculation process (Compton & Pfau, 2005) . Pfau et al. (1997) examined low, moderate, and high involving issues, and found that inoculation messages conferred maximum resistance with moderately involving issues. They linked issue involvement with threat and argued that involvement dictates whether inoculation treatments can generate sufficient threat. Pfau et al. (1997) reasoned that if involvement is too low, people are unlikely to perceive their attitudes are vulnerable to attack or, even if they did, are unlikely to care. Conversely, if involvement is too high, people are fully aware that attitudes are susceptible to attack and, in all likelihood, have previously thought about specific challenges to their attitudes and possible refutations of those arguments. In either case, it would be difficult for inoculation treatments to elicit additional threat, and hence motivate individuals to resist attack messages. Accordingly, Pfau et al. (1997) proposed a curvilinear relationship between involvement and threat in which inoculation should confer the greatest amounts of resistance among those individuals who are moderately involved in the topic or issue. To formally test this notion, the following hypothesis is posited:
H5: There will be a curvilinear relationship between issue involvement and resistance. Inoculation will be more effective with moderately involved individuals than with individuals who have lower or higher levels of involvement.
Method
A fixed-effects model meta-analysis (Hedges & Vevea, 1998) was conducted to test the preceding hypotheses. 1 Meta-analysis is an approach for aggregating the results from a body of research (Hedges & Olkin, 1985; Hunter, Schmidt, & Jackson, 1982; Lipsey & Wilson, 2001 ). Meta-analysis serves two important functions by making it possible
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Literature Search A literature search was conducted to identify empirical research related to inoculation theory. First, the EBSCO database was used to search Academic Search Complete, Business Source Complete, Communication and Mass Media Complete, ERIC, PsycArticles, PsycCritiques, and PsychInfo for journal articles and conference papers. The WorldCat, JSTOR, and Proquest databases were also searched. Proquest is a database of doctoral dissertations and masters theses. Unpublished research was included this meta-analysis to help mitigate publication bias and the possibility of inflated effects (Rothstein, Sutton, & Borenstein, 2005) . In conducting the searches, the following search terms related to inoculation theory were used: ''inoculation theory,'' ''resistance to persuasion and inoculation,'' and ''attitude immunization.'' To ensure that all studies relevant to inoculation were collected, search terms related to message sidedness were also used, including: ''message sidedness,'' and ''two-sided message.'' Second, reviews of scholarship on inoculation theory (Compton & Pfau, 2005; Szabo & Pfau, 2002) and message sidedness (Allen, 1991; Eisend, 2006; O'Keefe, 1993) were consulted. The reference sections from these publications were reviewed to identify additional tests relevant to inoculation theory.
Two criteria were used to include cases in the sample for the meta-analysis. First, all cases in the sample included a quantitative measure of the impact of (a) inoculation on attitudes in comparison with a no-treatment control, (b) inoculation in comparison with a supportive treatment, or (c) a supportive treatment in comparison with a no-treatment control. In order to compute an effect size for a particular case, means and standard deviations, an F or t value, or an r coefficient for the variables of interest must have been reported in the study.
Second, cases had to meet some minimum requirements to be considered a test or application of inoculation theory. All cases included in the sample included some form of initial inoculation treatment, and a second, distinct attack message. An inoculation treatment was operationalized as a message that identifies and refutes counterarguments (or asks participants to construct refutations) to an attitude one holds. An attack message was operationalized as a message that lists counterarguments against an attitude one holds in an attempt to get one to change the attitude. It should be noted that the presence of a threat statement was not used as a criterion for including cases in the sample. Although Pfau and his colleagues (Compton & Pfau, 2005; Szabo & Pfau, 2002) have noted that an explicit statement warning that one's attitude could be threatened is central to inoculation theory, threat was not used as an inclusion criterion for two reasons: First, it is plausible that, in formally presenting counterarguments against an attitude that one might hold, researchers are*at least, to some degree*communicating a threat. In considering counterarguments against one's attitude, the notion that one's attitude may come under attack is implicit. Second, in practical terms, excluding studies based on this criterion would unnecessarily reduce the sample for this meta-analysis and potentially bias the results. A cursory review of the current sample indicates that many of the older inoculation studies (i.e., pre 1990) are much less likely than more recent ones to address whether or not threat was explicitly communicated to participants.
A total of 54 cases met the preceding criteria. All cases included in the analyses are detailed in Table 1 . Unpublished works, such as dissertations and conference papers, that were subsequently published (e.g., Easley, 1989; Easley, Bearden, & Teel, 1995; Pfau & Burgoon, 1988) were treated as a single case. Finally, a full list of cases that were related to inoculation theory but excluded from the analyses is available from the authors. In general, cases were excluded because they did not include sufficient information to compute effects (e.g., Anderson & McGuire, 1965; Benoit, 1991; Lumsdaine & Janis, 1953; McGuire, 1961a McGuire, , 1961b McGuire, , 1962 Quereshi & Strauss, 1980; Tannenbaum & Norris, 1965) , lacked a separate attack message (e.g., Bohner, Einwiller, Erb, & Siebler, 2003; Godbold & Pfau, 2000; Kamins & Assael, 1987; Pfau & Van Bockern, 1994; Pfau, Van Bockern, & Kang, 1992) , and/or included other persuasive strategies in tandem with an inoculation component (e.g., Banerjee & Greene, 2007; Duryea, 1984; Rosenberg, 2004) .
Coding for Moderators
The cases in the sample were coded for the four moderators corresponding to Hypotheses 2Á5. Perceived threat and perceived involvement were treated as continuous variables and the type of refutational preemption message and time were treated as categorical. Table 1 includes details about the four moderators for each of the cases in the sample.
Perceived threat was operationalized as the amount of threat perceived by participants in the inoculation condition in comparison with the threat experienced by those in the control group. An effect size was computed for each of the 20 cases that reported a quantitative measure of threat, comparing perceived threat in the inoculation and control conditions. The effect sizes, which were corrected for measurement error in threat, ranged from d0.17 to d 0.70 (M 0.37, SD0.14). Perceived involvement in the issue or topic of the inoculation treatment was defined as interest in or the relevance of the topic, message, or outcome. Fifteen-point estimates of involvement were identified from the 13 cases in which involvement was measured and/or manipulated. To standardize involvement measures across the cases in the sample, the proportion of perceived involvement relative to possible involvement in each study were computed. The mean value of involvement reported for each case was divided by the maximum value possible on the respective involvement measure. Relative perceived involvement ranged from .48 to .87 (M 0.67, SD0.10).
Cases were coded by the kind of refutational preemption provided by the inoculation treatment. Cases were classified as using a ''same-arguments'' preemption when the inoculation treatment refuted the exact counterarguments that were *Denotes an unpublished study (i.e., conference paper, dissertation, or thesis). Note. A dash indicates that the respective study either did not address the issue or did not provide data relevant to the issue. For example, a dash in the threat column indicates that the study did not address the threat perceived by participants or (if it was addressed) did not report enough data for this variable to be assessed in the meta-analysis. Final N refers to the number of participants who completed all phases of the study. Retention rate was computed for studies with some form of delay by comparing the number of participants who completed the first phase of the study with the number who completed the final phase. For refutational preemption, ''same and different'' refers to studies in which participants in the inoculation condition received both refutation same and refutation different messages; ''manipulated'' refers to instances where this variable was manipulated in the study. The threat variable represents the effect size (in the form of d) for the amount of threat induced in the inoculation condition in comparison with the no-treatment control condition. The involvement variable represents the relative level of involvement with the topic reported by study participants (in all conditions); involvement scores were computed by dividing the mean level of involvement by the upper limit of the involvement measure for each respective study.
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presented in the attack message. Cases were classified as using a ''different-arguments'' preemption when the inoculation treatment refuted arguments that were different from the arguments in the attack message. Delay was operationalized as the range of days between inoculation and attack. The minimum and maximum numbers of days that may have elapsed between receiving the inoculation and attack messages were identified. Although McGuire (1964) argues that the ideal delay between inoculation and attack is two to seven days, only five cases comparing an inoculation message with a no-treatment control included a delay that was clearly within this range. Accordingly, delay was trichotimized to form three groups that represent relatively shorter, longer, or no delay. Groups were created for those cases in which: (a) the attack message immediately followed the inoculation message; (b) there was a one to 13 day delay in the time between inoculation and attack; and (c) the time between inoculation and attack was 14 days or greater. Several cases included a delay that ranged across multiple categories and were thus excluded from the analysis (e.g., Lee, 1997; Pfau et al., 1997) .
Computing Weighted Mean Effect Estimates and Testing for Moderating Variables
The meta-analysis was conducted using the following procedure. First, the formulae offered by Hedges and Olkin (1985) were used to compute the effects and weights for each case. Effects were computed in the form of g and then, to account for the small sample bias in g, converted to d. The effect estimate d represents the difference between the inoculation treatment and control condition in standard deviation units. Second, the effects and weights were corrected for measurement error in the dependent measure (i.e., attitudes) using the formulae specified by Hedges and Olkin (1985, p. 136) . In instances where the reliability of the attitude measure was not reported, the SpearmanÁBrown formula (Hunter & Schmidt, 2004, p. 332 ) was used to compute the reliability coefficient based on the number of items included in the measure. The mean reliability for a single item in the sample was .74. Third, the corrected d coefficients and weights for each case were input into SPSS (Statistical Package for the Social Sciences). The macro created by Lipsey and Wilson (2001) for SPSS was used to compute the weighted mean effect size and confidence interval for the cases in the sample. Finally, tests of the moderators were conducted. The macros provided by Lipsey and Wilson (2001) for SPSS were used, where appropriate, to conduct meta-regression and compute differences between groups. The significance level for all tests was set at p0.05.
Results

Studies Included in the Sample
Forty-three cases were identified that tested the influence of an inoculation treatment in comparison with a no-message control on attitudes. Twenty cases tested the influence of an inoculation treatment on attitudes in comparison with a supportive message, and 10 cases examined the influence of a supportive message in comparison with a no-message control condition. A majority of the cases in the sample used undergraduate, high school, or grammar school students as participants. The topics addressed in the cases ranged from politics (k 08) and corporate advertising or public relations (k 014) to social issues (k 014) (e.g., the legalization of marijuana) and automobile safety (k 02). Details for all cases included in the analyses are reported in Table 1 .
Testing Inoculation Theory
Hypothesis 1a predicted that inoculated participants would be less susceptible to an attack on their attitude than those who did not receive an inoculation message. Prior to testing this hypothesis, it was necessary to address two outliers. The effect sizes for the comparison of the inoculation and no-inoculation control condition reported by Pashupati et al. (2002) , d0(.69, and Wan and Pfau (2004), d01.32, exceeded the unweighted mean effect for the sample by more than 2.5 standard deviations. Lipsey and Wilson (2001) advocate excluding effects such as these, noting that a metaanalysis ''is not usually served well by the inclusion of extreme effect size values that are notably discrepant from the preponderance of those found in the research of interest'' (p. 107). Accordingly, Pashupati et al.'s (2002) and Wan and Pfau's (2004) research was excluded, resulting in a sample of 41 cases that was used in the analyses. As illustrated in Table 2 , the mean effect size for the 41 cases (N 010,660) from the meta-analysis was d 0.43. The 95% confidence interval ranged from .39 to .48, proving support for the notion that inoculated participants were more resistant to an attack than those in the no-inoculation condition. This outcome is consistent with Hypothesis 1a.
Hypothesis 1b predicted that inoculated participants would be less susceptible to an attack than those who received a supportive treatment. The effect size reported by Wan and Pfau (2004) exceeded the unweighted mean effect by 2.5 standard deviations and was excluded from the analysis. The mean effect size for the remaining 19 cases (N02,035) in meta-analysis was d 0.22. The 95% confidence interval did not include zero, ranging from .12 to .32. These findings, which are illustrated in Table 3 , provide support for Hypothesis 1b.
Hypothesis 1c predicted that supportive messages will be more effective at promoting resistance than no message at all. Table 4 illustrates the mean effect size for each of the 10 cases (N 0789) in the analysis. The mean effect size for this sample was d 0.34 and the confidence interval did not include zero, ranging from .18 to .51. These findings support Hypothesis 1c.
Testing Potential Moderators of the Relationship between Inoculation and Resistance
The tests for moderators focused on the sample of cases that compared the inoculation condition with a no-treatment control group. The no-inoculation control group has historically represented a baseline from which the effects of inoculation can be understood. Additionally, the studies comparing inoculation treatments with no-treatment controls provided a substantially larger data set from which to test the potential effects of the moderators. It would be difficult to effectively test moderators from the sample of 20 cases that have compared an inoculation induction with a Research on Inoculation Theory 299 supportive message control condition or the 10 cases that compared a supportive treatment with a no-treatment control.
In instances where tests of the moderators were not significant, an ''after-the-fact'' power analysis (O'Keefe, 2007, p. 294 ) was conducted following the procedures specified by Hedges and Pigott (2004) . Unlike a post hoc power test, where the observed moderator value is used to assess power, after-the-fact power analysis is conducted using a population value of interest for a moderator. A moderator value is pre-selected and a power analysis is conducted to determine the amount of power available to detect that value. The value of b 0.3 was used to assess power of the tests evaluating the relationships between threat and involvement and the resistance conferred by inoculation. The values of d 0.25, d0.125, and d00 were selected to assess the power associated with the test of delay as a moderator.
The first moderator examined was the amount of threat experienced by participants receiving the inoculation treatment. Hypothesis 2 forwarded that inoculation would be more effective among participants who felt greater levels of threat. A modified form of weighted least squares regression was conducted, using the macro provided by Lipsey and Wilson (2001) for SPSS, to test this hypothesis among the 20 cases that included a measure of perceived threat. The effect estimates representing the influence of inoculation on attitudes was regressed on the measure of perceived threat (i.e., the effect estimate for the difference in perceived threat between the inoculation and control conditions). Although the valence of the unstandardized beta coefficient for threat was in the predicted direction, it was not statistically significant, b 0.26, SE 0 .24, p 0.29. Hypothesis 2 was not supported. The power to detect an unstandardized beta coefficient of .30, which reflects a .30 increase in the effect for inoculation associated with a one unit increase in the effect for perceived threat, was .24.
The second moderator examined resistance as a function of the kind of refuational preemption employed, that is, whether or not the inoculation treatment addressed the same arguments presented in the attack message. Hypothesis 3 posited that the resistance to persuasion conferred by inoculation treatments generalizes beyond the arguments refuted in those treatments. In essence, this hypothesis predicted that there are no differences between the two types of inoculation treatments*i.e., the effects in the two groups are the same. Accordingly, a test of equivalence (Wellek, 2002) , which assess whether or not groups are the same, was used to test this hypothesis following the simultaneous one-sided t-test procedure detailed by Stegner, Bostrom, and Greenfield (1996) . The formulae for the tests were adapted for meta-analysis by using the mean number of participants per case in the inoculation same and different groups as the sample size for each respective group. The equivalence threshold (i.e., the acceptable amount that the population mean for one group may deviate from the other group) was set at 20%. The null hypothesis for a test of equivalence posits that the mean effect in one group exceeds the mean effect in the other group; thus, a significant t-value indicates that the scores in the two groups are equivalent. The point estimate of the mean effect size for the 19 (n03,238) cases that used a samearguments preemption was d 0.49, SE0.04; the point estimate for the 11 cases (n 01,715) that used a different-arguments preemption was d 0.48, SE 0.06.
The results of the one-tailed t-tests indicate that mean effects are equivalent; the mean for the cases in the different-arguments preemption group is not more than 20% greater, t (326) 02.27, p B.05, or smaller, t (326) 0(2.78, p B.05, than the mean for cases in the same-arguments preemption group. Hence, Hypothesis 3 was supported.
The third moderator we examined was the time between inoculation and attack. Hypothesis 4 predicted a curvilinear relationship such that a moderate delay between inoculation and attack would be more effective in inoculating participants than studies with no delay or a relatively long delay. The point estimates for the three groups were not consistent with Hypothesis 4. The point estimates reflect a decay in resistance in the long term group (k 09, n 03,399), d 0.35, SE 0.04, in comparison with the moderate delay (k 011, n01,590), d0.42, SE0.05, and no delay (k 013, n0971), d0.42, SE 0.07, groups. Given that the point estimates were inconsistent with the curvilinear relationship predicted in Hypothesis 4, an omnibus test of the differences between the three groups was conducted. The macros provided by Lipsey and Wilson (2001) for SPSS were used to compute differences between the three groups in an approach analogous to one-way Analysis of Variance (ANOVA). The difference between the three groups was not significant, Q B (df02)01.41, p 0.49. The power associated with the omnibus test to detect a difference between the effects of d 00, d 0.25, and d 0.125 for the three groups was .92.
Involvement was the fourth moderator tested. Hypothesis 5 predicted that inoculation would be more effective among moderately involved individuals than low or highly involved individuals. A modified form of weighted least squares regression was used to test this hypothesis. Given that Hypothesis 5 predicts a curvilinear relationship, the procedure for testing a curvilinear relationship using regression outlined by Aiken and West (1991) was followed. The measure of involvement was first mean centered: this variable represents the linear trend. Then, a second variable was created by squaring the mean-centered measure of involvement: this variable represents the quadratic trend. The mean-centered (the linear trend) and squared mean-centered (the quadratic trend) measures of involvement were entered into the first block of the regression model. The effect estimate representing the difference in attitudes between the inoculation treatment and control condition served as the outcome variable. The unstandardized beta coefficients representing the linear, b 0.16, SE0.40, p 0.70, and quadratic trends, b 0(.45, SE03.09, p 0.88, were in the predicted directions, but not statistically significant. These results indicate that there is no relationship between involvement and the resistance conferred by inoculation. No support was found for Hypothesis 5. The power to detect an unstandardized beta coefficient of .30 for the linear trend, which would reflect a .30 increase in the effect for inoculation associated with a one unit increase involvement, was .12.
Discussion
This study used meta-analysis to examine the effectiveness of inoculation treatments at conferring resistance as well as the potential moderators of inoculation effects.
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Unlike other theories of resistance that address why people might resist persuasive messages (e.g., psychological reactance), inoculation theory addresses how best to intentionally confer resistance. Due to its emphasis on strategically counteracting persuasive communication, inoculation theory is one of the fundamental theories of resistance (Eagly & Chaiken, 1993) , and learning about the overall effectiveness of inoculation as well as how certain moderating variables influence the process are of crucial importance.
Overall Inoculation Effects
The findings of the meta-analysis provide evidence of the effectiveness of inoculation when compared with control conditions, including both supportive treatments and no-treatment controls. These results help clarify the body of research on inoculation. Although a number of researchers found that inoculation can confer resistance to persuasion (e.g., McGuire, 1961a McGuire, , 1961b McGuire, , 1962 McGuire, , 1964 McGuire, , 1966 Pfau et al., 1997 Pfau et al., , 2001a Wood, 2007) , several published (e.g., Adams & Beatty, 1977; Benoit, 1991; Burgoon & Chase, 1973; Burgoon & King, 1974; Crane, 1962; Pashupati et al., 2002; Pryor & Steinfatt, 1978; Sawyer, 1973) and unpublished (e.g., Lessne, 1983 ) studies have documented results that failed to support the theory or failed to support specific predictions of inoculation theory. The results of this meta-analysis suggest that, across a sample of 41 published and unpublished research reports involving over 10,000 participants, inoculation treatments are more effective than no-treatment controls or supportive treatments in fostering resistance to attitude change. Further, the weighted mean effect size comparing inoculation treatments to no-treatment controls is informative. The effect size of d 0.43 is what Cohen (1988) considers a small magnitude effect; medium-sized effects, according to Cohen, range between d 0.50 and d 0.79. Despite being small in magnitude, the consistency of the outcomes associated with inoculation has both theoretical and practical import. Pfau, Haigh, Sims, and Wigley (2007) argued that in ''the context of resistance research . . . small effect sizes are common and are meaningful' ' (p. 212, emphasis in original) . In the context of health campaigns directed at young adults, for example, even a small increase in the likelihood that individuals will resist a persuasion attempt to engage in unhealthy behavior is of great value (e.g., Godbold & Pfau, 2000; Pfau & Van Bockern, 1994; Pfau et al., 1992; . As a final consideration of the methods for inducing resistance, supportive treatments were compared to no-treatment controls. In contrast to the ''paper tiger'' effect forwarded by McGuire (1961a McGuire ( , 1961b , the data indicate that supportive treatments produce more resistance than no-treatment controls.
Theoretical Moderators of Inoculation Effectiveness
In this study, four moderators that have been posited to facilitate or mitigate the effectiveness of inoculation were examined. The first moderator tested in the metaanalysis was the impact of perceived threat on resistance. It was hypothesized that greater levels of perceived threat would confer more resistance than lower levels of perceived threat. Although the point estimate for threat was in the predicted direction, it was not statistically significant. It is noteworthy, however, that the power for this test was quite low. Given that the analysis was conducted with 20 cases, it would be prudent for scholars to continuing examining the role of threat in inoculation. In particular, it would be worthwhile to pursue studies that manipulate the amount of threat perceived by participants. Manipulating threat would make it possible to conduct a more direct test of this factor.
The second moderator examined in this study was the effectiveness of inoculation to produce resistance to novel attack arguments. It was predicted that inoculation treatments would generalize beyond the arguments refuted in those treatments. The results indicated that inoculations do confer resistance even to attacks that were not addressed in inoculation treatment and, furthermore, the effects of inoculation in research reports using novel and expected attacks are equivalent. The practical implication of this result is that practitioners can feel reasonably confident that inoculation treatments can produce resistance not only to those attack arguments specifically refuted, but also to novel attacks*thus, greatly increasing the value of inoculation as a communication strategy. As Pfau and Kenski (1990) argued, ''If the construct were limited to preemptive refutation, it would afford limited utility since communicators would need to prepare specific preemptive messages corresponding to each and every anticipated attack'' (p. 75). Because this meta-analysis demonstrates inoculation works equally well against novel and expected attacks, future inoculation research should explore the boundaries of this ''blanket of protection'' (Compton & Pfau, 2005, p. 105) . The question of how inoculation against one position creates inoculation against other related positions remains unanswered in the inoculation literature.
A third moderator tested in the present meta-analysis of inoculation theory was the time delay between inoculation and attack. The research literature suggests that moderate time delays between the inoculation treatment and the attack message are most effective when compared to longer delays or no delay at all. A moderate delay is thought to allow individuals enough time to fully develop and refine counterarguments. The data did not support the predicted curvilinear relationship. Further, although the point estimates suggest decay in resistance when the delay between inoculation and attack exceeds 13 days, the difference between the three groups was not statistically significant. This finding suggests that more research about the inoculation decay process is needed. Currently, scholars (Compton & Pfau, 2005; Insko, 1967) favor the idea that there is a curvilinear relationship involving the time delay between inoculation and subsequent attack message. The meta-analysis is inconsistent with this notion, creating an opportunity for scholars to refocus attention on the elusive issue of the role of time in resistance. It may be that the relationship between time and the resistance conferred by inoculation is curvilinear such that the amount of resistance conferred by inoculation is consistent, but relatively short-lived. That is, after remaining relatively stable, a noticeable decay in resistance occurs around the two week mark after an inoculation treatment.
The final moderator examined in this study was issue involvement. It was predicted that inoculation would be more effective with those moderately involved with an issue when compared to those of higher or lower involvement. The results are inconsistent with this prediction. Although the unstandardized beta coefficients were in the predicted direction, neither the linear nor curvilinear relationship between involvement and resistance to persuasion fostered by inoculation were statistically significant. One explanation for this outcome is the lack of power associated with the test of involvement. It may be that that the effects associated involvement are small and there was not enough power for them to be detected. A second explanation for the lack of a relationship involves the way that inoculation has been manipulated in previous research. Involvement is often embedded in the topic instead of manipulated in messages. Researchers choose topics in which participants are more or less likely to be involved. Perhaps future research could experimentally manipulate, and thus isolate the effects of, issue involvement. Manipulating involvement would also allow inoculation scholars to explore how different types of involvement influence inoculation processes. Johnson and Eagly (1989) argue that there are three conceptually and empirically distinct types of involvement (value-relevant, outcomerelevant, and impression-relevant). Recent communication research (e.g. Cho & Boster, 2005; Park, Levine, Kingsley Westerman, Orfgen, & Foregger, 2007) revealed how different types of involvement moderate persuasive outcomes; perhaps inoculation scholarship could similarly benefit from examining involvement type.
Limitations
It is important to address potential limitations of this meta-analysis. First, as with any meta-analysis, one potential limitation is the studies that were excluded. It is indeed unfortunate that this meta-analysis of inoculation research does not include the original work of McGuire (1961a McGuire ( , 1961b due to incomplete reporting of necessary statistical information. Although it is regrettable that the McGuire and his colleagues' original research could not be included, there is little reason to believe that those studies would have substantially changed the results. First, the conclusions reached in this meta-analysis are largely commensurate with classic research; McGuire consistently found that inoculation confers more resistance than control or supportive treatments. Second, the present meta-analysis includes data from 41 published and unpublished studies involving over 10,000 participants to test the effects of an inoculation treatment on resistance (in comparison with a no treatment control condition). As such, readers can be confident that the weighted mean effect size representing the resistance conferred by inoculation is relatively stable.
A second potential issue that warrants consideration is that a substantial number of research reports in the sample were produced by or in collaboration with a single scholar. Including those studies in which he is the lead author, co-author, dissertation advisor, or dissertation committee member, Professor Pfau is at least minimally involved in 24 of the 41 total cases in the sample that compared the inoculation and no-treatment control conditions. Professor Pfau's substantial efforts to advance research on inoculation theory are laudable. However, one could argue that the results of this meta-analysis could be an artifact of the work from one scholar. To test for the potential of a ''Pfau effect,'' the effects for those 24 cases examining the influence of inoculation on attitudes in which Pfau was at least minimally involved were compared with those 17 studies in which he, presumably, had no involvement. The point estimates for the studies in which Professor Pfau was involved, d 0.43, and not involved, d0.45, are similar, and the difference between the groups was not significant, Q B (df01)00.19, p0.66. Readers can be confident that the findings from this study are not an artifact of any single author's works.
Conclusion
Overall, this meta-analysis both confirms the effectiveness of inoculation theory and challenges some of the previously held notions identified in narrative reviews of the theory (Compton & Pfau, 2005; Szabo & Pfau, 2002) . Even with a concerted effort to avoid publication bias and the possibility of inflated effects, the data revealed inoculation treatments are superior at conferring resistance when compared to both no-treatment control and supportive treatments. Also consistent with narrative reviews of inoculation theory, the present meta-analysis indicated that the resistance conferred by inoculation treatments generalizes beyond the counterarguments refuted in those treatments, and the resistance conferred is of equivalent strength. However, the central inoculation variables of threat, time delay, and involvement did not conform to predictions made in narrative reviews of inoculation.
The purpose of a meta-analysis is to compute a weighted mean effect size from a sample of studies and test moderating variables that may explain inconsistent findings in a body of research. Although those issues were addressed in this meta-analysis, hopefully future research directions were also illuminated. Clearly inoculation is an effective method for instilling resistance to attitude change; however, more work is needed to clarify the various ''nuances'' of the process of inoculation.
Note [1]
Fixed-effects models ''treat the effect-size parameters as fixed but unknown constants to be estimated,'' whereas random-effects models ''treat the effect-size parameters as if they were a random sample from a population of effect parameters and estimate hyperparameters (usually just the mean and variance) describing this population of effect parameters'' (Hedges & Vevea, 1998, p. 486) . Tests of Hypotheses 1, 2, 4, and 5 were also conducted using random-effects model meta-analysis (or, where appropriate, random (mixed)-effects models). The results are consistent with the omnibus outcomes of the fixed-effects metaanalyses reported in this study. It was not possible to test Hypothesis 3 using a random (mixed)-effects model. Please contact the authors for the results of the random-effects model meta-analyses.
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